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Measuring general practitioner referrals: patient,
workload and list size effects
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SUMMARY Individual general practitioners are known to
vary widely in the number of patients they refer to hospital
outpatient departments; indeed there is increasing concern
that the 'high' referrers use a disproportionate quantity of
National Health Service resources. Data from a one-week
survey of referrals by 122 general practitioners in one health
district showed that a different age-sex mix of patients con-
sulting individual general practitioners might account for
about one quarter of his or her referrals. The results also
showed that different referral rates, calculated by using either
workload or list size denominators, identified markedly dif-
ferent groups of high referrers. These different methods of
measurement are discussed, and on practical grounds a
referral rate based on actual referrals divided by mean prac-
tice list size is suggested for future comparisons.

Introduction
THE wide variation in referrals by general practitioners to

hospital outpatient departments is well established and has
been reviewed recently by Wilkin and Smith.' In the recent
white paper the government has highlighted this finding, and
among its proposals are that family practitioner committees
'should use independent medical advisers to encourage good
practice in the referral of patients to hospital. Doctors with ab-
normally high or low rates ofreferral [our italics] will be invited
to take part in an assessment of their approach'2
The government's assumption would appear to be that all

general practitioners are seeing roughly similar numbers and
types of cases so that variation in referrals reflects characteristics
of individual general practitioners. However, there are several
other explanations which might account for at least some of
the variability in referrals.

First, general practitioners with high numbers of referrals
might be attracting referral-prone patients. General practitioner
referrals cannot therefore be compared unless the raw figures
are corrected for the types of patients consulting each doctor.
Secondly, if patients needing referral are randomly distributed
among patients consulting a general practitioner, the more pa-
tients an individual general practitioner sees the higher his or
her number of referrals is likely to be. On these grounds general
practitioners should be compared after allowing for workload.
Thirdly, the proportion of patients needing referral may be fairly
similar in different practices, especially if those practices draw
upon a similar population. A general practitioner with a high
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workload will therefore not necessarily see more referrable pa-
tients as the numbers would be limited by the size of the prac-
tice population. On this basis general practitioner referrals should
be compared after allowing for list size, either a personal list
or a mean practice list for practices which share their patients.

Different case mixes, workloads or list sizes might explain
some of the variability in referrals between individual general
practitioners. But, at a practical level, each of these factors also
implies a different way of measuring referrals: will they each
identify the same aberrant referrers?
TWo hypotheses were tested in this study: (1) that some of the

variability in referrals between general practitioners can be ex-
plained by the different case mix of the patients consulting; (2)
that different groups of high referring general practitioners will
be identified by different methods. It was not possible to stan-
dardize for case mix as no diagnostic data were collected; besides,
for many referral decisions it is not the precise diagnosis but
its severity, chronicity or context which leads to a referral. The
age-sex mix of patients consulting was therefore used as a proxy
indicator for case mix.

Method
As part of an audit in Bromley health district in 1984 all general
practitioners were asked to record the sex, age and whether refer-
red to hospital outpatients for all patients consulting over five
weekdays. In addition the family practitioner committee pro-
vided background data on all general practitioners in the district.
Details of the method and overall results have been published
elsewhere.3
From these data different measures of referrals were calculated

for each general practitioner based on two different numerators
and three different denominators.

Numerators
1. Number of referrals. The actual number of referrals was
established by summing the referrals made on each of the five
days of the survey.
2. Number ofreferrals correctedfor age and sex mix From an
individual general practitioner's age-sex mix of patients con-
sulting, an expected number of referrals for each general prac-
titioner was calculated, which was the number of referrals which
would have occurred had the patients in each age-sex category
been referred at the same rate as the total referred population
in that age and sex group. A correction factor for each general
practitioner was calculated by finding the difference between
the mean number of referrals in the district and the expected
referrals for that general practitioner. This factor was then added
to or subtracted from the doctor's actual referrals to establish
a figure corrected for age-sex mix.

Denominators
1. Workload was calculated by adding all the patients seen by
an individual general practitioner during the survey week.
2. Personal list size for each general practitioner was obtained
from data supplied by the family practitioner committee.
3. Mean practice list size was calculated by adding all personal
lists within a practice and dividing by the number of partners.
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There were thus eight different measures of referrals
number of referrals, number of referrals per number of patients
consulting, number of referrals per personal list size and number
of referrals per mean list size, both uncorrected and corrected
for the age and sex mix of patients consulting.

For each general practitioner the eight different measures of
referrals were converted into ratios by dividing each by its mean
for the whole group of doctors and multiplying by 100. In ef-
fect this standardized each measure, so enabling the distribu-
tion of general practitioners to be compared using the standard
deviation of the referral ratios for the whole group.

Spearman's rank order correlation coefficients were then
calculated between pairs of measures to see the extent to which
the order of general practitioners, from high to low referrers,
might vary according to the referral measure chosen.

Finally, to see the practical effects of using these different
measures the top 100o of referrers were identified using each
of the eight measures and compared to see whether the different
measures identified the same general practitioners.

Results
Of the 145 general practitioners in the district, 122 returned audit
sheets for the week, a response rate of 84%o. These 122 general
practitioners saw 17 445 patients and referred 967 of them, giving
a mean number of referrals per general practitioner during the
week of 7.9. Figure 1 shows the frequency distribution of actual
referrals.

Figure 1. Frequency distribution of actual referrals.
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The data showed that different general practitioners had
markedly different workloads, ranging from 58 to 261 patients
consulting in the survey week, and within these, they saw dif-
ferent ages and sexes of patient. Female general practitioners
saw more female patients than male general practitioners (68%
versus 5807; chi square = 138.5; P<0.O01) and general practi-
tioners under the age of 45 years, for example, saw 63% of their
patients from the under 45-year-olds compared with 5607 for
older general practitioners (chi square = 88.3; P<0.OO1). The
numbers of patients seen during the week in each age and sex
group together with their overall referral rates are given in
Table 1.

Referral rates varied between age and sex groups by a factor
of over three (range 1.9 to 7.3). After allowing for the age-sex
mix of individual general practitioners a mean correction fac-
tor of 1.9 patients was added or subtracted from each general
practitioner's actual number of referrals per week. In other words
the corrected number of referrals might differ from the actual
referrals by about a quarter on the basis of the age-sex mix con-
sulting (mean of 7.9 plus or minus 1.9).

Table 2 shows the standard deviations of the whole group of
122 general practitioners (all means for the group are 100). The
measure giving the widest distribution in referrals was the
number of referrals by personal list size.
The Spearman rank correlation coefficients between pairs of

Table 2. Standard deviations of referral ratios for the eight measures
of referral, uncorrected and corrected for age and sex of patients
consulting.

Standard deviation
of referral ratio

(all means = 100)

No. of referrals
Uncorrected
Corrected

No. of referrals by workload
Uncorrected
Corrected

No. of referrals by personal list
Uncorrected
Corrected

No. of referrals by mean list
Uncorrected
Corrected

58
49

51
56

134
121

59
51

Table 1. Sex and age group referral rates per 100 patients consulting for 122 general practitioners over a five-day period.

Age group (years)

0-5 6-15 16-25 26-35 36-45 46-55 56-65 66-75 76+

Males
Number of patients consulting 961 958 764 703 646 679 939 734 428
Number of referrals 25 36 43 50 47 41 64 51 27
Referral rate 2.6 3.8 5.6 7.1 7.3 6.0 6.8 6.9 6.3

Females
Numbers of patients consulting 901 1053 1587 1610 1132 1048 1163 1103 1029
Number of referrals 17 34 91 104 66 61 71 73 66
Referral rate 1.9 3.2 5.7 6.5 5.8 5.8 6.1 6.6 6.9

Age-sex data was missing for seven patients.
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Table 3. Spearman rank correlation coefficients for the eight measures of referral, uncorrected and corrected for age and sex of patients
consulting.

No. of referrals No. of referrals No. of referrals
No. of referrals by workload by personal list by mean list

Uncorrected Corrected Uncorrected Corrected Uncorrected Corrected Uncorrected Corrected

No. of referrals
Uncorrected 1.00
Corrected 0.81 1.00

No. of referrals by workload
Uncorrected 0.85 0.97 1.00
Corrected 0.42 0.85 0.80 1.00

No. of referrals by personal list
Uncorrected 0.69 0.67 0.69 0.46 1.00
Corrected 0.55 0.66 0.61 0.63 0.87 1.00
No. of referrals by mean list
Uncorrected 0.93 0.80 0.85 0.46 0.78 0.57 1.00
Corrected 0.63 0.88 0.86 0.83 0.65 0.74 0.76 1.00

measures for the 122 general practitioners are given in Table 3.
All coefficients were, as would be expected, highly correlated
and significant at the P<0.001 level. The highest correlation
(0.97) was between the number of referrals corrected for age and
sex and the actual number of referrals by workload.
When each measure was used to identify the 13 highest refer-

ring general practitioners (that is approximately the top 10%),
overall 38 different general practitioners were picked out by one
or more method because each separate measure identified a dif-
ferent set of 13. The number of different general practitioners
identified by the measures were as follows: 10 general practi-
tioners (identified once), 11 (twice), six (three times), five (four
times), four (five times), one (six times), one (seven times) and
none of the doctors were identified eight times. In other words
31% of all the general practitioners in the sample were identified
by at least one measure as being in the top 10% of high refer-
rers. Of the 13 general practitioners who were identified as the
highest referrers using the actual number of referrals only eight
were also identified as the highest referrers using the age-sex
mix corrected figure.
The 11 general practitioners who were high referrers accor-

ding to four or more of the measures were identified. How many
of these 11 general practitioners each of the eight measures had
picked out was then calculated (Table 4). The measure which

Table 4. Number of the 11 highest referrers identified for the eight
measures of referral, uncorrected and corrected for age and sex
of patients consulting.

Number of the 11
highest referrers

identified

No. of referrals
Uncorrected 6
Corrected 10

No. of referrals by workload
Uncorrected 9
Corrected 6

No. of referrals by personal list
Uncorrected 2
Corrected 3

No. of referrals by mean list
Uncorrected 8
Corrected 9

identified the largest number of high referrers (10 out of 11) was
referrals corrected for age and sex of patients; actual referrals
by personal list size identified the smallest number (two out of
11).

Discussion
If the government, through the family practitioner committees
in their enhanced managerial role, is to play a part in monitor-
ing the referral behaviour of general practitioners, then it is ob-
viously important that the method used to measure this
behaviour is reliable and valid. This entails two stages; first the
identification of those with untypical behaviour, and subsequent-
ly assessing the 'value' of referrals. Some of the difficulties in
the second stage have been identified in an earlier paper.4
The simplest measure of referral patterns is the absolute

number of referrals made, data which could be picked up by
hospital activity analysis. Certainly this would reflect an in-
dividual's usage of resources, but would not take into account
variations in patterns of workload.

Correcting for the age-sex mix of patients consulting a general
practitioner made a difference to the referral rates calculated.
The age-sex mix of patients was used as the correction factor
in the absence of accurate case-mix figures. It is possible that
were such figures to be available, perhaps if not by diagnosis
then by specialty of referral, then the corrected figures would
show a different pattern. Nevertheless some of the variability
between general practitioners could be accounted for by the age
and sex distribution of patients consulting, and it affected which
general practitioners were identified as high referrers. Yet while
the age-sex corrected referrals would seem a fairer indicator of
general practitioner behaviour than the actual numbers, these
data are not going to be routinely available to an enquiring family
practitioner committee. Which of the measures based on the
available figures would therefore be best?
The measure with the highest correlation with actual refer-

rals corrected for age and sex was the actual referral rate based
on workload. The main difficulty, however, with this measure
of referrals is that it would entail family practitioner commit-
tees mounting some form of auditing exercise on a regular basis,
and response rates and reliability and validity are likely to be
poor.
The use of personal list size as a denominator would appear

to be limited. In many practices personal lists are only notional
as patients consult either any doctor available or their prefer-
red doctor. Besides, new general practitioners in a partnership
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may carry a full workload without building up a large personal
list for many years. These problems are reflected in the above
data. Referral rates based on personal list size proved to be very
widely distributed, were correlated poorly with age-sex corrected
referrals, and picked out by far the fewest of the overall high
referrers, only two out of 11.

Referral rates based on average list size would seem to over-
come many of the disadvantages of using personal list size
especially as they would seem to offer a better indication of
potential workload. Their range is less extreme, they correlate
better with actual and corrected referrals, and they offer one
of the more accurate ways of identifying the overall high refer-
rers, identifying eight out of the 11 highest referrers. We would
suggest that on currently available information this is probably
the simplest and most appropriate measure to use when com-
paring general practitioners.

However, there are two important qualifications to this con-
clusion. First, as the variability in 'high referrers' identified by
different measures has shown, there are serious limitations in
judging an individual general practitioner on the basis of the
application of any of these measures. Secondly, the evaluations
in this paper have been based on population norms and no ac-
count has been taken of the appropriateness or efficiency of any

level of referral. Ultimately the goal must be- cost-effective referral
behaviour, but in the meantime existing referral measures,
whatever their basis, need to be treated with caution.
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BOOKS AND PAPERS Appointment Systems
Based on the work of the original Practice Organization Committee ofDoctors on the Move (Occasional Paper 7) Council, the folder covers the amount of time which should be provided

Describes a revolutionary method of organizing a general practice for each list size, different booking systems and common faults, together
whereby doctors and nurses move from patient to patient instead of with suggestions on how to adjust an appointment system which is not
following traditional consulting room patterns. £3.00 working properly. £3.00 (£4.00 non-members)

Computers in Primary Care (Occasional Paper 13) Medical Records
This report from an RCGP working party describes current and future Provides a wide ranging view of medical record keeping, describing the
possibilities for computerizing aspects of care in general practice.£3.00 basic components of the good medical record and suggesting how

practice records might be improved in a stepwise progression. Different
authors discuss different formats for records and the place of interact-

Trends in General Practice Computing ing specialist registers and recall systems. £5.00 (£6.00 non-members)
Covers computerized prescribing, office systems, computers in the
consulting room, attitudes of patients and future developments. An easy- Practice Information Bookletsto-read introduction to the subject with plenty to offer those already
committed. £12.50 Written largely by the College's Patient Liaison Group, this folder has

many useful suggestions for the content and presentation of patient
information booklets, together with a useful section on the constraints

INFORMATION FOLDERS of advertising. £6.00 (£7.00 non-members)
Age/Sex Registers
Describes the different types of register, their functions and applications, VIDEO
and how to construct and operate one. Suggestions are made on more Management in Practiceadvanced registers, and computer applications.

£3.00 (£4.00 non-members) Produced jointly by the RCGP and MSD Foundation, the package consists
of a video and supporting course book. It is the first management video
that has been specifically designed for use in general practice by all

Entering General Practice members of the primary care team. A diabetes mini-clinic is used to
Describes most aspects of entry to general practice for trainees and illustrate the management problems that can result when new initiatives
young GPs, including how to present a CV, how applicants may be are not properly thought through.
assessed by a practice, and how they should assess a practice. There £19.50 (additional course books £4.50)
are monographs to help women GPs in full time practice or job
sharing. £5.00 (£6.00 non-members) RECORD CARDS

A range of medical record cards and other items are available, including:Practice Premises age-sex register cards, menstruation cards, pink summary cards,
Concerned mainly with altering or adding to existing premises, the folder obstetric cards, medical summary problem orientated cards (BD1), family
contains flow sheets, a possible timetable, and various checklists of and personal history cards (BD2A), drug treatment cards (BD3A), repeat
equipment and furnishings. Suggestions are made on the financing of prescription cards (BD3B), flow sheets (BD4), patient questionnaires,
premises. £3.00 (£4.00 non-members) pre-school record cards, personal history cards. Prices on request.

All the above can be obtained from the Central Sales Office, Royal College of General Practitioners, 14 Princes Gate, London SW7 1PU. Prices include
postage. Payment should be made with order. Access and Visa welcome (Tel: 01-225 3048).
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